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-* As a conseqluence, our rtorkshoPs are reorganized 
as F'Ms
using aII the ad.vantages of CiU thus achieving 
competit iveness
även-with lot si 'ze rr] 'r l
* FinalIY, Gentan
per hour enter
economy enjoys real growth, i '€^' more units
and leave our warehouses and workshops'
Considering all these trends' thg average
S K U d e c r e a s e s . T o t a l t h r o u g h p u t i n c r e a s e
iiägi"==ivery growing turnover 
rates'
As we intend to lirnit the increase in handling
consider the i"tio"tt"e of the trends mentioned
choice or war];;G; "nd picking technologies.
stock volume Per
results in
costs we have to
on the right
EFFECTS ON CO}WEYING TECiINOLOGY
Units to
volurnes
be conveyed are, in fact, gett ing smaller as to 
their
and l ighter in weight'
we norrnatly transport pal}et-size units between separate enter-
pr ises,  thus i f rä b"t" . r r t .gä-oi- io" . l1ed'  mixed pal lets 
( i 'e '  con-
taining more than one type of article) wil l incr'ease'
As to intrafactory transpori=,-it nigirt be that we 
wil l no
longer keep tä-iää"ticaI =iÄräg" and. transport units from an
ecoiomical Point of view'
where units have to be stored and retrieved containingJ 
one type
of art-icte oniy and have tä- Ue transferred to picking 
places'
to price raneii iö*tt; i i""=' ä"a worring stations in workshops '
etc., roller and f,elt "otttttyäis gain giouna again' As 
far as
a high numlrer of transt"t " 'V"ri=-l=-!? b" performed 
in a
lirnited area, irri-= technol-|y is superior tä eevs and monorail'
In cases where transports have to cover -1?lg lt::T?es 
between
A and. B and where tranport--iirn"s do not play a significant 
role'
it nay be rnorä-"tti"i"-nt to-äii"rrg" largär LransPort 
units
(palletizing) and make t="-oi-aGVä and monorail instead
lrhich, additionally, would have an energlf-saving effect!
Depending on'in" t ir ioughput'-i"quii"a, tfr is wil l also lead'
to a growing rrr-,f"r of 
-aütorn;aäd palletizlngldepaltetizing
systems andToi robots ro. irr.t t1fre of apprication.
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NOVE!, !{ATERIAL FLOW STRUCTURES
aoart fron the question whether additonalty 
neceP?a5y personner-
väufa irnpede ä"öt 
-o t"t 
in-ci=ä the structüres which have proved'
ao far.wour., [ä-n"i''tained ;;ä-p;;ided 
you Ygurd succeed in
obtainrng p"t=ännel of the öifity-and' 
quantity rgqlired'' you
nust take care that the conÄiaerarte economies 
which'
no doubt, t"=olt from r"at'ä[i""-"t stock ft i:1:l l-??Pit"I) 
and
from cenrrar-rzation (overneaä"i "t" not unnecessarily wasted 
by
ääälti""ar Personner cost'
E v e n i f t h a t l o s s i n p r o d u c t i v i t y r e f l e c t s g l o b a l t r e n d s o n l y
which are to Uä cfrecXäa on-itre-Uäsis 
of plaini g figures and
optimal tayoul-vaiiants fo.-äIy-inäivi 'auäf 
case' it is obvious
ttrat organt zaiionat structirä='."ä iecfrnigues 
wüich have proved
iäi-V""is must be doubted!
For places where -manual work must be continued' 
in the foreseeable
future, it should be consiäerea whether a 
separation
of reserve rio"r frorn tU" l l l i"fä= available 
for direct order
nicking would. put the t"".==iiy-t""t"'l movernents 
again down to
än acceptable ämount. In {;f;-äonnection, extra expenditure
for any re-storing nece"="tV-=11?"11-"::a11y be 
taken into
consideration, unless flow iacks can be usäd' 
which would ensure
autoroatic Perfornance'
o f c o u r s e , c h e c k s c a n b e m a d e a s t o w h e t h e r g o o d s - t o - m a n s y s t e m s
in combination with attorniiää -tottge techniques 
could com-
p l e t e l y e l i m i n a t e a n y ' " y = - t o s i n u l t a n e o u s l y a c h i e v e a d d i t i o n a l
economies in Iabour requrrements' Two aspects are 
to be
considered in this "orriot.I iä"t 
-"="a1112,- 
articl:"-1t" picked
for a def in i te order wi tn- i i " - i iä of  b ins,  t rays 
or pal lets '
etc. which are transferred' io the storage- 1::i:::n*defined
to accept, thä arli"I"= a"=i.iäa (preferably according to
cornputer-aided paperless i;; i ;"; i ion! ) . uürtiple picking
of articles frorn one stor;;; location. is possftre- 
to the extent
ensured uv tiä-äviiiauirili. ";:+:i::*"nt and suitabre order
picking aids within tne piäkerrs reach or uy the 
possibil i ty of
transferring the storage means over a convel'"1 :{:!e:n to a number
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FUTURE-ORIENTED SOLUTIONS
Autonation of the 2nd. stage by means of sorter 
tectrnologiy is
ä-"är"tion which cornes up to iuture reguirements' The 
sorter
should Ue capable of accäpting the-art icles picked 
(art icle-
;;i;;t"e-picicing) at !h"_pickins place (soods-to-man! ) without




to conventional continuous conveyor design with order
" iä=,  e f f ic ieny is  def in i te ty  increased by factor  1o
of  the sor ter ,  for  examPle,  a im at .
temporari ly al located to a specllLc
fn conjunction with para1le1 order picking, such type of
sorter naturairv-ai=ä could accept ärt icles which part ly have
been picked to Lne order-related mode from technorogicarry
different areis (goods-to-man systems), normally however
order picking aids included'
such an intensif ication by integration of manual picking areas
inclusive of ,"V-pä.t ions ot . t€o*atic picking mactrines or
robots tor coi iäsionaingly suitable art ictes results in an
addit ional increaäe in äväral l  systern eff iciency'
should. this not be suff icient to meet the requirements
of  the near  fu ture,  w€ could sh i f t  to  3-s tage p ick ing '
The goal of the lst stage woura then be the automatic dis-
charge from tüe särter into a bin. The 2nd stage would be
characterizea Uy-tne order-related combination of sueh
bins from different sorters.
This eff iciency-increasing idea could of course be developed
to  s t i l l  be t te r  resu l t s - . .
The individual comPonents
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S p e a k e r  a t
D a l l a s
M e m b e r  o f
r e c e  n  E
b o r n  i n  L i m b u r g  ( b e t w e n n  C o l o g n e  a n d
F r a n c f o r t )
S c h o o l i n g
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a n d  l e c t u r i n g  o n  e l e c t r o n i c  d a t a  p r o c e s s i n g
P r o i e c t  e n g i n e e r  a n d  p r o j e c t  m a n a g e r  f o r
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L e c t u r e r ,  n a n d l i n g  a n d  S t o r a g e  T e c h n o l o g Y '
D o r t m u n d  U n i v e r s i t y ,  u n d e r  P r o f '  J Ü n e m a n n
D e g r e e ,  D F -  I n g - ,  M e c h a n i c a l  E n g i n e e r i n g
D e p a r t m e n t ,  D o r t m u n d  U n i v e r s i t Y
S I E M A G  T R A N S P L A N  G M B H ,  L C i C h I i N g E N  A N d
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J a n u a r Y  1 9 8 8  m e m b e r  o f  t h e  b o a r d  o f
d i r e c t o r s ,  i n  c h a r g e  o f  c o n v e y o r  s y s t e m s
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